ABSTRACT Balloon dilatation angioplasty was successfully performed in five patients (ages 18 months to 17 years) with discrete aortic coarctation. The catheter size was No. 8F or 9F. Selection of balloon diameter was based on angiographic measurements of the aorta determined proximal and distal to the coarctation site. A 10 sec inflation-deflation cycle at 6 to 8 atmospheres (90 to 120 psi) was performed. The systolic pressure gradients across the coarctation before balloon dilatation angioplasty ranged from 35 to 70 mm Hg. Systolic pressure gradients after balloon dilatation angioplasty ranged from 0 to 10 mm Hg. All patients had normalized blood pressure immediately. Abnormal pulsed Doppler echocardiograms were observed in all patients before balloon dilatation angioplasty; four patients had normal echocardiograms after balloon dilatation angioplasty. No serious intraprocedural complications occurred. One patient required femoral artery thrombectomy 36 hr after balloon dilatation angioplasty. One to 6 months after balloon dilatation angioplasty no patients have evidence of restenosis of coarctation. Early results suggest that balloon dilatation angioplasty may offer a safe and effective nonsurgical alternative for the treatment of discrete coarctation in older infants and children. Long-term follow-up for the incidence of restenosis and formation of aneurysms will ultimately determine the efficacy and safety of this procedure. Circulation 70, No. 5, 903-907, 1984. THE INTRODUCTION and availability of balloon dilatation catheters has led to the use of percutaneous transluminal angioplasty in infants and children with congenital heart disease. The conditions that have been treated with this technique include pulmonary valvular stenosis, ' 4aortic valvular stenosis,5 6 peripheral pulmonary artery7 and pulmonary vein stenosis,5 9 superior and inferior vena caval obstruction, '°1 l coarctation of the aorta,'2"-7 and restenosis of coarctation.'5 This report describes the results of balloon dilatation angioplasty in five patients with discrete coarctation of the aorta. In addition, pulsed Doppler echocardiography was used to assess this condition before and after balloon dilatation.
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Methods
Five patients (ages 18 months to 17 years) underwent percutaneous balloon dilatation angioplasty for discrete coarctation of the aorta. All patients had clinical evidence of coarctation manifested by diminished femoral pulses, systolic hypertension of the upper extremities, and a short-grade 2/6 systolic ejection murmur at the left base and back. A chest x-ray, electrocardiogram, and a two-dimensional-pulsed Doppler echocardiogram were obtained for each patient. After informed written consent was obtained from the patient or guardian, the patients were enrolled in a research protocol approved by the hospital's Human Investigation Committee. A thoracic surgeon was available during the angioplasty in the event of any serious complications. All patients were premedicated with a lytic solution of meperidine (2 mg/kg), chlorpromazine (1 mg/kg), and promethazine (I mg/kg) given intramuscularly 30 min before the procedure. The right groin was anesthetized with 1% or 2% lidocaine infiltration and subsequently a percutaneous right heart catheterization was performed from the right common femoral vein. Cardiac output was determined by thermodilution. A percutaneous left heart catheterization from the right common femoral artery was then performed. Pull (Cook, Inc., Bloomington. IN) was positioned in the left ventricle and a balloon dilatation catheter was exchanged for the anglographic catheter. The dilatation balloon was partially indlated to identify the exact location of the coarctation ridge. The midportion of the balloon was positioned slightly proximal to this point. The balloon was progressively inflated until the waist (indentation of the balloon caused by the coarctation ridge) was obliterated. This usually required an inflation pressure of 6 to 8 atmospheres (90 to 120 psi). The inflation-deflation cycle was approximatcly 10 sec, minimizing the period of complete aortiC obstruction. With the J guidewire still in placc an angiographic catheter was exchanged for the balloon dilatation catheter. A second cineangiogram was taken in the aortic arch. Determination of cardiac output by thermodilution was repeated and followed by a single pull-back pressure recording across the site of coarctation. The arterial and venous catheters were removed and bleeding was controlled by pressure alone. All patients were studied within 24 hr by two-dimensional pulsed Doppler echocardiography.
Results
The hemodynamic measurements before and after balloon dilatation angioplasty are summarized in table 1. Before balloon angioplasty the peak systolic pressure gradient across the coarctation ranged from 35 to 70 mm Hg (mean 52). After balloon angioplasty the peak systolic pressure gradient decreased to 0 to 10 mm Hg in all five patients. During the initial inflation, waisting of the balloon was seen in all patients. After maximal inflation the waist was eliminated (figure 1). Similar changes were seen in the aortograms obtained before and after dilatation (figure 2). Continuous pressure tracings across the site of coarctation before and after the procedure were similar in all five patients coarctation ridge. A possible explanation for this was the continued presence of mild tubular hypoplasia of the aortic isthmus and marked poststenotic dilatation of the descending aorta. Finally, because of the femoral arterial complications we encountered, as well as the potential for emboli to migrate from the balloon, it would seem reasonable to administer heparin to patients during the angioplasty procedure. In summary, our initial experience with balloon dilatation angioplasty in five patients is encouraging. At the present time, and particularly in older infants and children, this procedure seems to be a safe and effective nonsurgical alternative for relieving the obstruction associated with discrete coarctation of the aorta. However, the apparent hazards and technical difficulties that have been encountered in younger infants suggest that extreme caution should be exercised in treating this age group. Greater experience and long-term follow-up for late complications, including restenosis of coarctations and formation of aneurysms are still needed to determine the ultimate role of balloon dilatation angioplasty in these patients.
